INTRODUCTION
It is known that under certain conditions the rates of heat and mass transfer are enhanced by the oscillation of the surrounding fluid (Richardson, 1967) . This phenomenon is useful in pulsed combustion (Sabnis and Lyman, 1982; Nag and Mukherjee, 1975) , drying (Lockwood, 1980) , and absorption of high-intensity sound in particle-laden flows (Lyman, 1976; Scott, 1975 
FORMULATION

OF THE PROBLEM
The analysis of the unsteady transport problem is simplified by the assumptions that the gas flow is laminar, incompressible, andaxisYmmetric about the sphere's polar axis 2, and that the gas and sublimand-laden vapor each behave according to the ideal gas law. The flow field is assumed 1 Computations were also carried out for heat transfer, but to save space the results will not be presented here.
2 It has been observed by Taneda(1956) that even when the flow upstream of a sphere is steady, when the Reynolds number is greater than 130, the flow is no longer axisymmetrical. (2) and z is the contracted radial variable
When written in terms of these dimensionless and modified variables, the vorticity transport equation is (see Lin and Lee, 1973) :
where:
and
and satisfies the equation
Here, 1) is the streamfunction, defined as 
o=o,_:
Note in Eq.(12 0 the absence of the term a W / a z since v = 0 at z = 0.
NUMERICAL METHOD
In the present work the vorticity and mass transport equations are integrated using a combination of the pseudo-spectral and finite-difference methods. 
These series automatically satisfy the boundary conditions along the polar axis. When the series in Eq. (13) are truncated at n --N -1 and evaluated at the polar angle 0_ , one obtains:
The set of coefficients Fn(z,-c ) and Gn(z,-c ) represent W and _, respectively, in spectral space. The transformation between physical space and spectral space is achieved by first selecting a set of evenly spaced collocation points in the polar angle 0 ( Figure  1 ),
where methods,an explicit method was usedfor the resultspresentedin the presentwork. The reason for this was that the value of the weighting factor for convergencechangedwith time; a factor found to be beneficial at the start of a cyclewaspotentially detrimental at later times.
The spectralrepresentation of Eq.(i0) is given by Orszag (1974):
As before, second-order central difference formulas are used for the z -derivatives. Equation (19) (Roache, 1977; Drummond, 1985) , but convergence difficulties were experienced with them.
The normalized concentration variable is given by (11) can be written in the form:
The conditions on Y at the sphere surface and in the free-stream are: Lane(1955) calculated that forA/d < < 1 the center of the inner vortex was at 54043 , and r/a = 1.3, although he cautioned that his streamfunction plots, while accurate in the O-direction, were very poor approximations in the r-coordinate.
3 As expected, integral quantities are less affected by these grid variations; the surface average Sherwood number, for instance, varied on the order of 0.25% for the grid extremes described. Given the emphasis on mass transfer for the present study, and the fact that the f'mer grid was 3.5 times more CPU intensive, the 15x21 grid was used for most of computations in the present work.
Mass Fraction
Contours
Mass fraction contours are shown in Fig.4 at various times over two periods of the freestream velocity, for Re = 100 and St = 1. Similar mass fraction contours were obtained for Re between 10 and 100 and St between 0.5 and 10.
Surface-Average Sherwood Number
The surface average Sherwood number is computed from: In both cases the effect of Re seems to be primarily to shift the curves to higher or lower Sh as opposed to being responsible for any change in the basic mechanism for mass transfer. 
